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Bioinformatics analysis of the immunoregulatory mechanisms of microRNA in tetralogy of Fallot

WANG Fan,ZHAO Qian

(Department of Cell Biology, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To construct an immune-related miRNA-mRNA regulatory network in tetralogy of Fallot (TOF) using bioinfor—
matics approaches and investigate the regulatory roles of miRNAs in immune genes. Methods: mRNA and miRNA expression data relat—
ed to TOF from the Gene Expression Omnibus(GEO) database were analyzed. Differential expression analysis, immune infiltration anal-
ysis, and target gene prediction were performed to identify immune-related genes(TRGs ) and screen for miRNA-mRNA regulatory pairs.
High—AUC genes were selected using an external validation set, and a transcription factor( TF )-miRNA-mRNA regulatory network was
constructed. Results: A total of 1 875 differentially expressed genes(DEGs) and 27 differentially expressed miRNAs (DEmiRNAs ) were
identified by differential analysis. Among them, immune cell components such as plasma cells, killer T cells, monocytes, and resting
mast cells were significantly enriched in disease samples, while T follicular helper cells, resting NK cells, ¥3 T cells, eosinophils and
activated mast cells showed significant depletion compared to normal controls. Integration of DEGs and DEmiRNAs yielded 16 key mR—
NAs and 16 miRNAs through an external validation set. Four TFs regulating key miRNAs were predicted, forming an immune-related
TF-miRNA -mRNA network with 36 nodes and 32 edges. Based on MCC scores of the regulatory network, four core immune-related
genes and five core miRNAs were screened. Conclusion: An immune-related TF-miRNA-mRNA regulatory network for TOF has been
successfully constructed, identifying five core regulatory miRNAs and four immune —related target core genes. These findings highlight
the potential role of miIRNA-mediated immune regulation in TOF.
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Fig.2 Enrichment analysis of differentially expressed genes
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Fig.4 Screening of high—confidence immune genes and validation using external gene datasets
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